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lie present invention relates to a floating vertical-axis turbine for offshore installation, 
for example, on a lake or sea. The turbine of (he present invention is to be known as the 
BingSail™ turbine. 

^creasing energy costs, a finite supply of fossil fuels, such as oil, natural gas and coal, 
and the pollution caused by burning fossil reels have prompted the search for efficient 
and clean energy alternatives to fossil fiiels. 



10 . 
Alternative energy sources which have received widespread attention are wind- 
generated and water-generated energy sources. Indeed, in the UK, legislation exists 
which requires the utilization of such alternative energy sources, heightening the 
practicality and interest in Hie implementation of wind-generated and water-generated 

15 energy. 

A particular advantage of wind-generated and water-generated energy is in being a 
renewable energy source which generates no pollution. Applications of energy so 
generated include driving electrical generators, pumps and compressors, such as used in 
20 desalinisation plant. 

Another advantage of wind-generated and water-generated energy is mat the energy can 
be generated locally at locations to which remotely-generated energy could not be easily 
transmitted, such as locations where no power line infrastructure exists. Examples of 
25 such locations include remote areas, such as offshore oil and gas rigs, where it would be 
uneconomic to install tire necessary infrastructure, and on moving objects, such as 

ocean-going vessels, where permanent connection to a remote energy source would not 

be feasible. 

30 Unfortunately, existing wind and water turbines have several drawbacks. 

For wind turbines, the most significant of mese drawbacks is that a typical turbine does 
not operate efficiently unless there is a relatively high wind speed, often as high as 
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Werty knots. Many areas of the world do not have sustained wind speeds of more than 
about six to ten knots, rendering most common turbines unsuitable fer use as a rehable 
energy source. Offshore locations do provide a high wind speed environment, but the 
cost associated wimmstalling existing wind turbines at of&hore locations, often in deep 
5 water, is very high, since the turbines have to be fixed to the waterbed. 

A further drawback of existing wind turbines is the high noise level produced by those 
turbines. The blade arrangement of those turbines is usually designed to maxunize the 
revolution rate, resulting in a disturbing, audible noise level which varies in intensity and 
pitch with variations in the wind speed. Locating the wind turbines offshore would 
obviate this problem, but, as discussed hereinabove, the cost associated with installmg 
existing wind turbines offshore is uneconomicaUy high. 

A yet further drawback of some existing wind turbines is me inability of those turbines 
to withstand high-speed winds, typically wind speeds greater than forty knots. Winds 
well in excess of forty knots occasionally occur in many areas of the world. 

Examples of wind and water turbines am disclosed in DE-A-322497o, GB-A-2041458, 
GB-A-2092237, GB-A-2307722, GB-A-2337305, SU-A-1828939 andUS-A-4045148. 

20 , . 

It is an aim of the present invention to provide a floating vertical-axis turbine, m 
particular a floating vertical-axis wind rurhine, for ofishore installation, which is rugged, 
cost efficient, and provides high torque at low fluid flow speeds. 

25 In one aspect the present invention provides a floating vertical-axis turbine for ofishore 
installation, comprising: a turbine assembly locatable at a surface of a tody of water, 
wherein 1he turbine assembly comprises a fhud-rotatable structure rotatable about a 
substantially vertical rotation axis, Ihe fhud-rotatable structure comprising at least one 
vane spaced radially from the rotation axis, and a support member for supporting the 

30 fluid-rotatable structure; and an energy-extraction device coupled to the fluid-rotatable 
structure for extracting energy generated by rotation of the same. 
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In a preferred embodiment the turbine is in use tethered, preferably moored. 
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U one embodiment the support member comprises a buoyant member for supporting the 
fluid-rotatable structure at the surface of the body of water. 

5 Preferably, the buoyant member is an annular member. 

More preferably, Hie annular member is continuous. 

In one preferred embodiment the buoyant member is an enclosed member. 

m another preferred embodiment the buoyant member is an open-bottomed member 
enclosing in use a volume of air above the surface of to body of water. 

In one embodiment me support member includes aplurality of hydrofoils acting in use 
I5 to supporttteflmd-rotatablest^ 



the same. 



In ano&er embodiment the turbine assembly further comprises a floating platform to 
which tie support member is totatably supported. 

Preferably, the turbine further comprises: a further turbine assembly locatable at me 
surface of the body of water, wherein the further turbine assembly comprises a fhud- 
rotatable structure contra-rotatable about the rotation axis in the opposite sense to the 
fluid-rotatable structure of the first-mentioned turbine assembly, the fluid-rotatable 
2S struck of the further turbine assembly comprising at least one vane spaced radrally 
from me rotation axis and a support member for supporting the same. • 

* one embodiment the fluid-rotatable structure of me former turbine assembly is 
coupled to the energy-extraction device for extracting energy generated by rotation of 
30 the same. 
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In another embodiment the turbine farther- comprises: a further energy-extraction device 
coupled to the flmd-iotatabk structure of the further turbine assembly for extracting 
energy generated by rotation of the same. 

5 In one embodiment the support member of tire fluid-rotatable structure of the further 
turbine assembly comprises a buoyant member for supporting the fluid-rotatable 
structure of the further turbine assembly at the surface of the body of water. 

Preferably, the buoyant member of the fluid-rotatable structure of 4e further turbine 
0 assembly is an annular member. 

More preferably, the annular member is continuous. 

In one preferred embodiment the buoyant member of the fluid-rotatable structure of the 
15 further turbine assembly is an enclosed member. 

m another preferred embodiment the buoyant member of the fluid-rotatable structure of 
the further turbine assembly is an open-bottomed member enclosing in use a volume of 
air above the surfece of the body of water. 

m one embodiment the support member of the fluid-rotatable structure of the further 
turbine assembly includes a plurality of hydrofoils acting in use to support the fluid- 
rotatabte structure of the further turbine assembly at the surface of the body of water on 
rotation of the same. 

In another embodiment the platform is configured to support the support member of the 
fluid-rotatable structure of to further turbine assembly such that the fluid-rotatable 
structure of the further turbine assembly is rotatably supported thereon. 

Preferably, any or each fluid-rotatable structure comprises a plurality of vanes, each 
spaced radially from the rotation axis. 
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More preferably, any or each vane comprises one of a sail, gutter, cup or blade, in 
particular an aerofoil. 

Ja one embodiment each vane comprises a vertically-extending elongate member. 

S 

Preferably, me energy-extraction device comprises an energy-conversion device. 

More preferably, the energy-conversion device comprises one of a generator, pump or 
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In one embodiment me turbine is a wind turbine and each vane of each fluid-rotatable 
structure extends upwardly into the atmosphere such as to be acted upon by a wind. 

In another embodiment the turbine is a water turbine and each vane of each fluid- 
rotatable structure extends downwardly into the body of water such as to be acted upon 
by movement of the same. 

In a farther embodiment the turbine is a combined wind and water turbine, with each 
vane of the fluid-rotatable structure of the first-mentioned turbine assembly extending 
upW anlly into the atmosphere such as to be acted upon by a wind and each vane of the 
fluid-rotatable structure of the further turbine assembly extending downwardly into the 
body of water such as to be acted upon by movement of the same. 

In another aspect the present invention provides a floating vertical-axis turbine for 
25 offehore installation, comprising: a fluid-rotatable turbine assembly rotatable about a 
substantially vertical rotation axis and located in use at a surface of a body of water, 
wherein the turbine assembly comprises at least one vane spaced radially from the 
rotation axis such as to be acted upon by a fluid, and a buoyant, annular snpport member 
to which the at least one vane is fixed; and an energy-extraction device coupled to the 
30 turbine assembly for extracting energy generated by rotation of the same. 

Preferably, the support member includes a plurality of hydrofoils acting in use to support 
the turbine assembly at the surface of the body of water on rotation ofthe same. 
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In a further aspect the present invention provides a floating vertical-axis wind turbine for 
offshore installation, comprising: a turbine assembly locatable at a surface of a body of 
water, wherein the turbine assembly comprises a wind-rotatable structure rotatable abont 
a substantially vertical rotation axis and comprising at least one vane spaced radially 
from the rotation axis such as to be acted upon by a wind, and a buoyant, annular 
support member for supporting the wind-rotatable structure; and m energy-extraction 
device coupled to the wind-rotatable structure for extracting energy generated by 
rotation of the same. 

The present invention also extends to a turbine system whicb includes the above- 
described turbine. 

The present invention further extends to. a turbine system, comprising: the above- 
1S described turbine; and at least one fluid deflector disposed upstream of tire turbiue and 
configured to increase the speed of the fluid in a region where the fluid acts on tire at 
least one vane of any or each fluid-rotatable structure in providing a positive energy 
contribution and decrease the speed of the fluid in a region where the fluid does not act 
on the at least one vane of any or each fluid-rotatable structure to provide a positive 
20 energy contribution. 

The present inveution further provides an electrical power generation system comprising 
the above-described turbine system and a power line fcurastoucture connected thereto. 

25 The present invention still farther provides an electrical power generation system 
comprising the above-described turbine system and an energy storage device connected 
thereto. 

The present invention yet further provides a pumping system comprising the above- 
30 described turbine system and afluid line infi-astructure connected mereto. 

The turbine of the present mvention is advantageously of low capital cost, in not 
requiring a ground or waterbed supported structure. In mis regard, it should be 
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appreciated fort low capital cost for a given energy output (installed cost per kW/h) is 
more significant than efficiency to commercialisation. 

As a floating offshore installation, the turbine floats at me surface of a body of water, not 
, nnlike a sailing yacht, through buoyancy, the action of hydrofoils or a combination 
thereof. The turbine can be made using similar materials and construction methods as 
yachts and ocean-going vessels. Fibre glass or steel, as used in yachts and ocean-going 
vessels, are suitable materials for the construction of much of the turbine. 

0 Where the support members of the fluid-rotatable structures are provided as continuous 
ring-shaped members which rotate about their own axis, the drag of the support 
members in the water is minimized. In effect, the rotating structures are similar to a 
slender yacht hull which has no bow or stem. Likewise, where the support members 
include hydrofoils which act to support the turbine, the drag of the support members in 

5 the water is mmimized. The rotation of the support members inthe water does result m 
some drag, but the resulting reduced efficiency is offset by the lowest arrangement for 
supporting a large swept area. The energy efficiency of the design is less than that of a 
similar blade arrangement which is supported only by a central bearing and shaft, but the 
energy generated per unit cost is expected to be competitive where the lateral dimension 

20 of the turbine is of a size where the swept area matches mat of the larger conventional 
horizontal-axis wind turbines. 

Furthennore, the turbine of the present invention, in being a vertical-axis turbine, does 
not require a steering or positioning system to follow the flow direction of the fluid. 
This makes tire design simpler than that of large horizontal-axis wind turbines, as wdely 
used on wind farms. 

Still furthermore, the ability of the turbine of foe present invention to be increased in 
scale is greater than that of conventional horizontal-axis wind turbines. This is because 
there is no need for the construction of a supporting mast. The lateral dimension of the 
turbine could typically be as large as the section of a super tanker. At this scale, the 
lateral dimension of the turbine could be up to or greater than 1 km, with foe height of 
the vanes being as high as materials would allow, at least of the scale of foe largest 
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horizontal^ wind turbine blades. In one embodiment the lateral dimension of the 
torbnieis greater than about 100 m. In another embodiment lateral dimension of the 
turbine is greater than about 500 m. 

5 In one embodiment Are bub of larger designs could make use of existing fixed of&hore 
installations, such as disused oil or gas rigs, floating structures, suet as od 
storage/pipeline connection smtctures, one example being Brent Spar, or fixed offshore 
sites, such as small islands. 

10 Preferred embodiments of lire present invention will now be described herembelow by 
way of example only with reference to the accompanying drawings, in which: 

Figure 1 illustrates a perspective view of a vertical-axis wind turbine in accordance with 
a first embodiment of file present invention; 
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Hgure 2 illustrates a part-sectional elevational view of the tarbine of Figure 1; 

Figure 3 illustrates a plan view of die turbine of Figure 1 ; 

20 Figure4mustale S a P lauviewofatuib^^ 1; 

Figure 5 illustrates a perspective view of a vertical-axis wind turbine in accordance wilt 
a second embodiment of the present invention; 

25 Figure 6 illustrates a perspective view of a vertical-axis water turbine in accordance with 
a fiurd embodiment of file present invention; 

Figure 7 illustrates a part-sectional elevational view of the turbine of Figure 6; 
30 Figure 8 illustrates an underneath view of the turbine of Figure 6; 

Figure 9 illustrates a perspective view of a vertical-axis wind turbine in accordance with 
a fourth embodiment of the present invention; and 
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Figure 10 ill— a perspective view of a combined wind and water turbine in 
accordance with a fifth embodiment of the present invention. 

Kgures 1 to 3 illustrate a wind tmhine in accords with a first embodiment of me 
present invention. 

The wmdturbme 1 isfor offib^inst^^ 

sense of being supported, on the surface of abody of water, typically a lake or sea. 

The turbine 1 comprises a turbine assembly 3, in this embodimeut a wind-rotatable 
structure which is rotatable about a substantially vertical rotation axis X by a wind, and 
an energy^ctraction device 5, in mis embodiment an electrical generator, which is 
conpled to the turbine assembly 3 for extracting energy generated by rotation of the 
same. In alternative embodiments the energy-extraction device 5 could be a pump or 
compressor. 

The tumine assembly 3 comprises a plurality of vanes 7, in tins embodiment each spaced 
^diaUy by the same distance fiom the rotation axis X, and a support member 9 for 
supporting the same. The construction techniques and materials used for fabricatmg the 
vanes 7 and the support member 9 may be conventional, as used in yacht construction 
and conventional horizontal-axis windmrbine blade construction. 

In flus embodiment the vanes 7 each comprise elongate, verticaUy-extending aerofoil 
blades. In an alternative embodiment the vanes 7 could comprise elongate, vertically- 
extending gutters. 

In tins embodiment the support member 9 comprises a buoyant, annular member 9a 
which is connected to me lower ends of each of the vanes 7 and acts bom as a float for 
supporungtheturbinelontl.su 

energy-extraction device 5. and a bracing assembly 9b which interconnects each of the 
vanes 7, here at substantially the mid-points thereof, such a, to brace the same to prevent 
structural failure and present the same with such an orient as to extract energy. In tms 
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embodiment the bracing assembly 9b provides a hub 11 at the rotation axis X to which 
the energy-extraction device 5 is coupled. 

In this embodiment the annular member 9a comprises an enclosed rigid structure, 
5 preferably having the cross-seclion of the hull of a ship- In an alternative embodiment 
to annular member 9a could comprise an open-bottomed structure, such as an mverted 
U-shaped structure, which traps a volume of air there* above the surface of the 
body of water. In a further alternative embodiment the annular member 9a conld be an 
inflatable member. 

Into embodiments energy-e*^^ 

to the waterbed such as to fix the position of the energy-extraction device 5, both 
rotationally and to prevent drift. 

15 m operation, a wind acting on the vanes 7 of the turbine assembly 3 causes the turbine 
assembly 3 to be rotated relative to the energy-extraction device 5, with the energy 
generated by rotation of the torbine assembly 3 being extracted by the energy-extracuon 
device 5. 

20 in one medication, the annular member 9a of the support member 9 conld comprise 
lower and upper parts, with ihn lower part being a floating platform for support the 
turbine 1 on the surface of the body of water andthenpper part being connected to the 
vanes 7 and rotatable relative to the lower part. 

25 Figure 4 illustrates a turbine system which comprises the torbine 1 of the above- 
described first embodiment and a wind deflector nnit 1 5 which is disposed upwind of the 
' turbine 1 In ftis embodiment the wind deflector unit 15 comprises first and second 
wind deflectors 17a, 17b which are configured to increase the speed of the wind W in a 
region where the wind W acts on the van* 7 of the turbine assembly 3 in providing a 

^ind W does not act on the vanes 7 of fee turbine assembly 3 to provide a posmve 
energy contribution. 
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Figure 5 illustrates a wind turbine in accordance wim a second embodiment of the 
present invention. 

tte terbine 1 of this embodiment represents a modification of the turbine 1 of me 
above-described first embodiment, and thus, in order to avoid unnecessary duplicate of 
description, only the differences will be described in detail, whfa like parte bemg 
designated by like reference signs. 

to this embodiment me turbine 1 comprises first and second conta-rotatable turbine 
, a3 sembHes3a,3bwlnch are located onttesmf^oftbe body ofwater. Similarly to the 
fat turbine assembly 3a. the second, further turbine assembly 3b is rotable about the 
rotation axis X, but in the opposite sense to the first turbine assembly 3a. Again, 
similarly to the first turbine assembly 3a, the second turbine assembly 3b compnses a 
ptarality of vanes 7, in this embodiment each spaced equally radially from the rotation 
5 axis X, and a support member 9 for supporting the same and transmitting energy to the 
energy-extraction device 5. 

U this embodiment the second turbine assembly 3b is coupled to the same energy- 
extmction device 5 as the first turbine assembly 3a for extracting energy generated by 
rotation of the same, 

la an alternative embodiment the tuAine 1 conld comprise first and second energy- 
action devices which are coupled to respective ones of the first and second tnrbme 
assemblies 3a, 3b for extracting energy generated by rotation of the same. 

Figures 6 to 8 illustrate a water turbine in accordance vrith a third embodiment of the 
present invention. 

The turbine 1 of this embodiment is of substantially identical conslruction to the wind 
turbine 1 of the above-described first embodiment, and ft* in order to avoid 
unnecessary duplication of description, only the differences will be described in detau, 
with like reference signs designating like parts. 
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The turbine 1 of this embodiment differs from that of to above-described first 
^odiment principally in being inverted such that the vanes 7 extend downwardly ato 
to body of water, whereby to vanes 7 are acted npon by a flow of to water, such as 
to flow of an ocean cunent, tidal flow or river flow. The only other modification is that 
5 to at least one tetor 13 is connected to to energy-detraction device 5 at to tub 11. 
Operation is to same as for the above-described first embodiment 

In one alternative embodiment to turbine 1 could include a plurality of energy- 
enaction devices 5 which are driven by a ring or gearwheel attached to to support 
10 member 9. 

Figure 9 illustrates a wind turbine in accordance with a fourth embodiment of the present 
invention. 

,5 The turbine 1 of this embodiment is a modification of that of to above-described first 
embodiment, and thus, in order to avoid unnecessary duplication of description, only the 
differences will be described in detail, with like parts being designated by like reference 
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The turbine 1 of Ibis embodiment differs in tot the annular member 9a of to support 
member 9 includes a plurality of hydrofoils 21 which am disposed thereabout, in this 
embodiment equi-spaced, and act to support to turbine 1 at to surface of to body of 
water on rotation of the same. 

25 Figure 10 illustrates a combined wind and water turbine in accordance with a fifth 
embodiment of to present invention. 

The turbine 1 of this embodiment represents a combination of to above-described first 
and 1hird embodiments, in comprising a first, vertical-axis wind turbine assembly 3a of 
to same construction as to turbine assembly 3 of the wind turbine 1 of the first 
embodiment and a second, vertical-axis water turbine assembly 3b of to same 
construction as tie water turbine 1 of to third embodiment, with each vane 7 of to first 
turbine assembly 3a extending upwardly into the atmosphere such as to be acted upon by 



30 



WO 03/0167X4 PCT/GB02/03861 

13 

a wind and each vane 7 of the second turbine assembly 3b extending downwardly into 
ft. body of water such as to be arted upon by movement of the same. Operation is the 
same as for the above-described first and third embodiments. 

5 m this embodiment the turbine 1 comprises first and second energy-extraction devices 
5a, 5b which are coupled to respective ones of the tuAine assembles 3a, 3b for 
extracting energy generated by rotation of the same. 

Finally, it will be understood that the present invention has been described in its 
10 preferred embodiments and can be modified in many different ways without departing 
from the scope of the invention as defined by the appended claims. 

For example, the wind deflector unit 15 described hereinabove can be applied equally to 
the deflection of a water flow. Indeed, the turbine 1 of the above-described fiflh 
15 embodiment could inctadebofli wind and water dalectar units 15. 



WO 03/016714 



14 



PCTYGB02/03861 



rr.ATMS 
1. 



10 



15 

4. 

20 5. 



25 



Aflc ^g vertical 

a to*- assembly locatable at a surface of .body of — — 
assembly comprises a ****** structure rotatable about a substantially 
vertical retain axis, me f^^le structure comprising at least one vane 
.paced radially to the rotation axis, and a support member for supports fte 
fluid-rotatable structure; and 

an energy-extraction device coupled to the fluid-rotatable structure for e**actmg 
energy generated by rotation of 1he same. 

The turbine of claim l,^e«fafbetarbineis inuseteflwred 

The ttrbine of claim 1 or 2, wherein the support member comprises a buoyant 
roember for supporting the fluid-rotatable structure at the surfeoe of the body of 
water. 

Tteturbme of claims, where^ 

The torbtae of claim 4, herein the annular member is continuous. 

, tote e of any of claims 3 to 5, wberein the buoyant member is an enclosed 

member. 

, - o ta 5 wherein Hie buoyant member is an open- 

7 The turbine of any of claims 3 to 3, wnercw. ^ 
^dmemberenclosingmuseavolumeof^abovefhesur^ofdrebcdy 

of water. 

8 Tbetnrbine of any of claims 1 to 7, wherein the support member mcludesa 
30 ' pturality of hydrofoils acting in use *> s^ort the fl^otatnble struck at d» 

~ ~' e same. 
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9 Theturbme of claim lor 2. wherein to turbine assembly x^her comprises a 
floating platform to which me support member is rotatably supported. 

10. The turbine of any of claims 1 to 9, tether comprising: 

a further turbine assembly locatable at the surface of the body of water, wberem 
^ further turbine assembly comprises a fluid-rotatable structure contm-rotatable 
ahout the rotation axis in the opposite sense to the fluid-rotatable strode of me 
&st - m enuoned turbine assembly, the fluid-rotaiable structure of the further turtle 

support member for supporting to fluid-rotatable structure of to further turbme 



11. 



The turbine of claim 1 0, wherein the fluid-rotatable structure of the further turbine 
assembly is coupled to the energy-extection device for extracttng — 
15 generated by rotation of the same. 
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12 The turbine of claim 10, further comprising: 
' ft further «ergy-extraction device coupled to the fluid-rotatable stnoctnre of the 
furtherturbine assembly for eximcting energy generated by clarion of the same. 

The turbine of any of claims 10 to 12, wherein the support member of the fluid- 
statable stxucture of the further turbine assembly comprises a buoyant memb er for 
supporting the fluid-rotatable structure of tie further turbine assembly at the 
surface of the body of water. 

The turbine of claim 13, wherein to buoyant member of the fluid*otatable 
structure of to further turbine assembly is an annular member. 



14. 
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15. The turbine of claim 14, wherein the annular member is continuous. 

16 The turbine of any of claims 13 to IS, whemrn to buoyant member of to fluid- 
rotatable structure of to further turbine assembly is an enclosed member. 
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17 The turbine of any of claims 13 to 15, wherem the buoyant member of the fluid- 
rota iabl S structure of the further turbid assembly is an open-bottomed member 
e^losir^miiseavotoeofahabo^lhesur^oflhelDodyofwater. 

5 18 The turbine of any of claims 10 to 17, wherein the support member of the flmd- 
rotatable structure of the further turbine assembly includes aplurality of hydrofmls 
acting in use to support the fhnd-rotalabte structure of the further turbine assembly 
at the surface of the body of water on rotation of the same. 

The turbine of any of claims 10 to 12 when appendant upon claim 9, therein the 
platform is configured to support the support member of fc fluid-rotatable 
structure of the further turbine assembly such that the ftaid-rotatable structure of 
fire further turbine assembly is rotatably supported thereon. 

20 The turbine of any of claims 1 to 19, wherein any or each ftaid-rotatable structure 
comprises aplurality of vanes, each spaced radially from the rotation axis. 

21. The turbine of claim 20 , wherein any or each vane comprises one of a saU, gutter, 
cup or blade, in particular an aerofoil. 

22. The turbine of any of claims 1 to 21, wherein the energy-extraction device 
comprises an energy-conversion device. 

23. The turbine of claim 22, wherein the energy^mversion device comprises one of a 
25 generator, pump or compressor. 

24 The turbine of any of claims 1 to 23, wherein the turbine is a wind turbine and 
each vane of each fluid-rotatable structure extends upwardly into the atmosphere 
such as to be acted upon by a wind. 

The turbine of any of claims 1 to 23, wherein the turbine is a water turbine and 
each vane of each fluid-rotatable structure extends downwardly into the body of 
water such as to be acted upon by movement of the same. 
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26 The turbine of any of claims 1 to 23 when appelant upon claim 1 0, wherem *e 

^ture of the first-mentioned turbine assembly extending upwardly mto the 
ata^suohastobeacteduponbyawi^^^^ 

structure of the further turbine assembly extending downwardly into tie body of 
water such as to be acted upon by movement of Hie same. 

27 Afloalmgvertical-axistatosforo^^ 

a statable turbine assembly rateable about a substantially vertical rotatron 
arfs and located in use at a surface of a body of water, wherein the turbine 

least one vane is fixed; and 

an energy-enaction device coupled to the turbine assembly for exacting energy 



28. 



The turbine of claim 27, wherein the support member includes a plurality of 
hydrofoils acting in use to support the turbine assembly at the surface of the body 
20 of water on rotation of die same. 

29 A floating vertical-axis wind torhine for offshore installation, comprising: 
' a turbme assemliy lo catabb at a surf ace of a l^dy of water, whe*in tha turbme 
assembly comprises a wind-rotatable structure rotatable about a subsidy 
vertical rotation axis and comprising at least one vane spaced radially from the 
xofction axis such as to be acted upon by a wind, and a buoyant, annular support 
member for supporting the wind-rotatable structure; and 

an energy-extraction device coupled to the wind-rotatable structure for extmcung 



30 



30. 



A turbine system including Hie turbine of any of claims 1 to29. 



31. A turbine system, comprising: 



PCT/GB02/03861 
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18 

the turbine of any of claims 1 to 29; and 

* least one fluid deflector disposed upstream of the turbine and configured to 
increase the speed of (he fluid in a region the fluid acts on the at least one 
vane of any or each fluid-rotetable structure in providing a posruve energy 
. contribution and decrease the speed of the fluid in a region where the fluid does 

not act on the at least one vane of any or each fluid-rotatablc structure to provide a 
positive energy contribution. 

32. An electrical power generation system comprising the turbine system of claim 30 
or 3 1 and a power line infrastructure connected thereto. 



10 



33. An electrical power generation system comprising the turbine system of claim 30 
or 31 and an energy storage device connected thereto. 

ts 34. Apumpmgsystemcomprisinglhetuto 
infrastructure connected thereto. 
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